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TEMPORALDYNAMICSOFNEOTROPICALBIRDS
WITH SPECIAL REFERENCETOFRUGIVORESIN

SECOND-GROWTHWOODS

Thomas E. Martin and James R. Karr*

Abstract. —Birds were mist-netted and banded in a second-growth woodland in central

Panama to examine temporal dynamics of capture rates and to examine if these dynamics

reflected presence or absence of transient birds. Capture rates of frugivores fluctuated much
more than insectivores; nectarivores were intermediate in their fluctuations. Consequently,

insectivores were recaptured more frequently than frugivores, indicating greater spatial

stability. Species within a guild differed in their recapture frequencies, but unstable species

with low recapture frequencies were most often frugivores; stable species with high recapture

frequencies generally were insectivores. Migrants exhibited the same patterns as nonmigrants

of the same guild. Examination of two common nonmigrant frugivore species showed that

fluctuations in capture rates were due mostly to movements by transient immatures or

females. Capture rates of nonmigrant frugivores declined markedly during late March. The
decline may be due to movements in response to an influx of migrants during spring

migration, habitat switching, or microclimatic conditions. This study provides evidence

that some tropical birds are highly dynamic and that such dynamics reflect transience in

addition to other population processes. Received 26 Apr. 1985, accepted 28 Aug. 1985.

Evidence is accumulating that local abundances of a wide variety of

tropical organisms, including plants (Hartshorn 1978, Brokaw 1982, Gar-

wood 1983), insects (Janzen 1973; Willis 1976; Wolda 1977, 1978, 1980;

Tanaka and Tanaka 1982), frogs (Toft 1980), and lizards (Sexton 1967,

Sexton et al. 1971, Ruibal and Philibosian 1974, Schoener and Schoener

1980) vary markedly over time. Abundances of tropical forest birds also

are temporally variable (Karr 1976a, 1981a, Karr et al. 1982, Faaborg

1 982, Karr and Freemark 1 983, Faaborg et al. 1984). Moreover, temporal

variance may be greater for birds in young second-growth woods than in

older forest and greater for tropical birds that rely on variable food types

(Karr 1976a). With the exception of Karr (1976a), studies of tropical bird

dynamics have focused on birds in older forests. Yet, young forest is an

increasingly common habitat in the neotropics (Myers 1979, 1981). As
many species of migrant birds from North America often concentrate in

young forest, especially during migration (Willis 1966, Karr 1976b, Chip-

ley 1977, Hutto 1980, Johnson 1980, Martin 1985a), young forest pro-

vides an opportunity to compare population fluctuations of both migrants

and nonmigrants.

' Dept. Ecology, Ethology, and Evolution, Univ. Illinois, Champaign, Illinois 61820. (Present address

TEM: Dept. Zoology, Arizona State Univ., Tempe, Arizona 85287; Present address JRK: Smithsonian

Tropical Research Institute, P.O. Box 2072, Balboa, Republic of Panama.)

38



Martin and Karr • NEOTROPICALBIRD DYNAMICS 39

Temporal variance in abundances can be caused by population recruit-

ment and mortality. Short-term (e.g.
,

<3 months) fluctuations in abun-

dances, however, can be caused by movement of individuals into or out

of a locality. Movements by individuals are thought to be an important

cause of the variance in tropical bird abundances (e.g., Karr and Freemark

1983), but no one has tested directly whether fluctuations in bird abun-

dances actually reflect occurrence of transients in a locality. A direct test

can be made by banding birds and examining frequencies of recaptures;

residents have a higher probability of recapture than transients. Conse-

quently, if short-term fluctuations in abundances are caused by movement
of transients, then recapture frequencies should be lower for those groups

of birds that exhibit greater variation in abundances. Second, increases

in abundances should be associated with greater numbers of transients

and especially during seasonal periods when recruitment can not be a

cause of population increase. Third, if fluctuations in abundances reflect

movements due to variability of food resources, then birds that rely on

more variable food types should show greater fluctuations in abundances

and lower recapture frequencies. Furthermore, this prediction should hold

for both migrants and nonmigrants with the same food habits.

Weexamined these predictions based on a study of birds in a young

second-growth forest in Panama during which we captured over 1500

birds in nearly 6000 mist-net h. Variations in capture rates are compared

among groups of birds of similar food habits (i.e., frugivores, insectivores,

nectarivores) to examine dynamics as a function of resources. Weem-

phasized frugivores because they represented the dominant portions of

both migrant and nonmigrant populations. Wecompared recapture fre-

quencies of banded birds to provide a direct test of whether variable

capture rates reflect movements of birds. In addition, we examined re-

capture frequencies and capture rates of the transient and resident portions

of the populations of the two most common nonmigrant species to de-

termine if variation in capture rates reflected occurrence of transients.

METHODS

Bird sampling. — used mist nets (12-m long, 4 shelves, 30-mm mesh) to sample birds

within a 4.5-ha second-growth woodland in Parque National Soberania, Panama. Abun-

dances of birds were indexed based on capture rates (numbers of birds captured per 100

mist-net h). Relative abundances of birds represented in samples of standard number of

captures were not used; relative abundances are dependent on representation of other birds

in the sample and transients may be overrepresented (Van Remsenand Parker 1 983). Capture

rates are independent of the representation of other birds in the sample and, thus, more

accurately reflect changes in actual abundances.

Birds were netted during the early (January) and late (March) dry seasons of 1980 and

1981. Weused two lines of mist nets in 1980. One line included 6 nets and was operated
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from 7 to 14 and from 20 to 23 January and from 16 to 27 March. A second line, approx-

imately 30 maway, included 7 nets and was operated from 16 to 23 January and from 19

to 27 March. Both lines were operated from 9 to 22 January and 18 to 28 March 1981.

Two additional lines, with 9 and 8 nets each, were operated from 23 January to 3 February

and from 6 to 12 March 1981. Nets usually were operated from 06:15 to 17:30 h, when
weather permitted, and checked every hour. Capture rates were calculated from the first 6

days ofeach netting period to standardize length of time each net was operated. Nets generally

were operated longer than 6 days, however, to increase the number of captured and banded

birds.

Paired net lines were operated in each sampling period as a check on adequacy of sample

size. Temporal patterns should be the same for both lines of a pair if netting provides a

reliable sample. As chi-square analyses showed no significant differences in species numbers

or abundances between lines within a pair, data from paired lines were pooled. Two lines

were added in 1981 to obtain additional data for different portions of the dry season (a later

stage of early dry season and an earlier stage of the late dry season-premigration). New net

lines were established because capture rates decline over time (Terborgh and Weske 1969,

Karr 1979) and use of the same sites in late and early January could bias results.

All captured birds were banded with a numbered aluminum band except hummingbirds.

For hummingbirds, we clipped the first primary to allow determination of recaptures within

a sample period. Recaptures between sample periods could not be determined due to in-

tervening molts.

Each net line was operated until at least 100 different individuals were captured during

each sampling period. Birds recaptured during a single sampling period were not considered

to be different individuals. Recaptures from previous periods were included in the 100-bird

totals. Overall, 1518 birds were captured in 5994 net h.

Weclassified bird species into food habits groups based on Karr (1971), Wetmore (1965,

1968, 1972), and personal observations. Species that changed food habits, such as migrants,

were classified based on the food category that constituted the major portion of their diet

during the period they were present on the area. Comparisons of abundances or species

richness among samples are based on Chi-square or Fisher’s Exact Probability tests. Com-
parisons were made using the number of individuals or species captured and corrected by

the sample effort (mist-net h).

Vegetation. —WegeXdiXion was sampled using the point sampling method of Karr (1971).

Points were sampled along two transects that ran parallel to each mist net; one transect was

on each side and about 2 m from each net. Each transect included 20 points. Vegetation on

lines 1 and 2 was similar (Fig. 1) with the canopy peaking mostly at 5 m, but with a few

emergent Didymopanax morototoni. Vegetation was taller along lines 3 and 4 with the

canopy peaking mostly at 7.5-10 m. Nevertheless, the vegetation was remarkably similar

on each plot; below 5 m, foliage densities were similar for all lines.

Weather.— }an\iary through March are the driest months of the year in central Panama
(Croat 1978). Total rainfall for these three months is generally around 1 1.4 cm (Table 1).

The dry season (January-March) of 1 980 was slightly wetter than average and the dry season

of 1981 was much wetter than average, due especially to record rainfall in January; March

also was slightly wetter than normal (Table 1).

RESULTS

Numbers of species.— We captured a total of 76 species in 1980 (52

species in January; 60 species in March) and 84 species in 1981 (57 in

January; 69 in March). The two annual samples totaled 101 species. We
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%Vegetation Cover

Fig. I . Foliage profiles for the four net lines based on percent vegetation cover at in-

creasing heights.

observed 136 species on the study area, overall, and considered 96 to be

regular dry-season residents based on capture or observation of individ-

uals in at least 3 periods of the study (Appendix 1). Additional species

were not captured because their activities were restricted to the canopy.

A higher {P < 0.01) percentage of species and individuals were migrants

in late March than in January of both years (Fig. 2) due to spring migration.

Early January late March. —C3y>X\\rc rates of nonmigrant, migrant,

and total insectivores did not change {P > 0.10) from January to late

March in either year (Fig. 3). Nectarivores increased in March in 1980

{P < 0.10) and 1981 {P < 0.01). Nonmigrant frugivores decreased {P <
0.001) while migrants increased {P < 0.001), resulting in no dilference

{P > 0.10) in capture rate of all frugivores between months.

Late January V5 early Mi^rc/z. —Capture rates of migrant and nonmi-

grant insectivores did not change {P > 0.10) from late January to early

March (Fig. 3). Nectarivores showed an increasing trend, but the increase

was not significant {P > 0.10). Nonmigrant frugivores increased (P <
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Table 1

Mean Rainfall (cm) for the Three Dry Season Months for 1924-1962 (from

Croat 1978), 1964-1980 (from Panama Canal Commission Climatological Center),

ANDFORTHE TwOYeARSOF THIS STUDY

January February March

1924-1962 5.6 3.3 3.1

1964-1980 6.4 2.5 2.5

1980 11.9“ 4.8" 0.5*’

1981 39.9^ 2.0 6.1"

• Rainfall significantly different (P < 0.05) from the 1964-1980 mean.
Rainfall significantly different (P < 0.01) from the 1964-1980 mean.

' Rainfall significantly different (F < 0.001) from the 1964—1980 mean.

0.05) from late January to early March. In fact, capture rates of nonmigrant

frugivores were greater in early March than in early January {P < 0.001),

late January (P < 0.05) or late March (P < 0.001) due to an increase

from January through early March and a subsequent decline in the latter

half of March (Fig. 3).

Between-years.—CdL^XurQ rates of nonmigrant insectivores were less

(P < 0.05) in 1981 than in 1980 in both months (Fig. 3). Nectarivores

did not differ between years (P > 0.10) in either month, while capture

rates of frugivores were markedly less (P < 0.00 1) in both months of 1 98

1

than in 1980 for migrants and nonmigrants. In summary, frugivores ex-

hibited greater within-season and between-year shifts in capture rates than

other guilds.

Influence of common —Changes in importance of guilds were

due, in part, to shifts in capture rates of the most common community

members (Appendix 1). The frugivorous Red-capped Manakin, Golden-

collared Manakin, and Ochre-bellied Flycatcher (scientific names are pro-

vided in Appendix 1) had the highest capture rates in January of both

years and early March 1981. Capture rates of all three frugivores declined

significantly in late March of both years (Table 2). They were replaced by

Long-tailed Hermit, Swainson’s Thrush, and Tennessee Warbler as the

most abundant species (Table 2).

The increase in Swainson’s Thrush and Tennessee Warbler reflected

the increase in migrant frugivores in late March (Fig. 3). Capture rates of

the three nonmigrant frugivore species did not reflect capture rates of all

(migrant and nonmigrant) frugivores (Fig. 4) because these three species

decreased in late March when the influx of migrants kept total frugivore

capture rates constant (see above). Capture rates of each of these three

frugivore species showed the same temporal trend as all nonmigrant fru-
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JANUARY MARCH JANUARY MARCH

Fig. 2. Percent of species (A) and individuals (B) that were migrants in 200-bird samples

in January and March of 1980 and 1981.

givores, increasing from January through early March, and decreasing in

late March (Table 3) (Fig. 4). Furthermore, the decrease in nonmigrant

frugivores in late March was not due simply to the three dominant species;

abundances of all other nonmigrant frugivores also declined from January

to late March (Table 2).

The increase in Long-tailed Hermits apparently was the primary cause
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Fig. 3. Changes in capture rates of guilds in 200-bird samples from early January to late

March (mist-net lines 1 and 2) in 1980 and 1981 and from late January and early March

(mist-net lines 3 and 4) in 1981. Guilds include insectivores (In), nectarivores (Ne), frugivores

(Fr), and granivores (Gr).



44 THEWILSONBULLETIN • Vol. 98. No. 1, March 1986

Table 2

Changes in Numbers of Individuals Captured for the Most CommonSpecies and
FORNonmigrant Frugivores and Nectarivores when these CommonSpecies are

Subtracted from 200-bird Samples from January to Late March of 1980 and 1981

1980 1981

January March January March

Red-capped Manakin 25 15^ 27 7"

Golden-collared Manakin 38 17" 23 14a

Ochre-bellied Flycatcher 22 6" 10 6

Long-tailed Hermit 2 9 a 10 24‘>

Swainson’s Thrush 1 8'^ 3 18"

Tennessee Warbler — 23" — 24"

Other nonmigrant frugivores 18 9 a 29 19a

Other nectarivores 18 22 20 20

• Significantly different (P < 0,05) using a binomial probability test and correcting for differences in numbers of net h.

*’ Significantly different (P < 0.01) using a binomial probability test and correcting for differences in numbers of net h.

‘ Significantly different (P < 0.001) using a binomial probability test and correcting for differences in numbers of net h.

of the increase in nectarivores; abundances of the other nectarivores

changed little between months (Table 2). Finally, insect! vore abundances

were not influenced by any dominant species; no insectivore species con-

tributed more than 6 individuals to any 200-bird sample (Appendix 1).

Spatial constancy.— If shifts in capture rates reflect transience, then

insectivores should have higher recapture frequencies than frugivores be-

cause of the greater temporal variance of frugivores (see above). Recap-

tures between months and years were higher for insectivores than for

frugivores (Fig. 5). Moreover, these trends hold when individual species

are examined; more {P < 0.013) insectivore species (13 of 16) had re-

capture frequencies of 40% or greater between months than frugivore

species (2 of 12) (Table 4). Also, more {P = 0.039) insectivore species (11

of 14) had recapture frequencies of 40% or greater between years than

frugivore species (3 of 12). The low recapture frequency of frugivores

suggests transience. Presence of transients was examined for the two

manakin species.

Golden- collared Manakin.—

\

total of 164 Golden-collared Manakins

was captured during this study (Table 5). Recapture rates between months

and years were much higher for adult males than for immatures or females

(lOFs) (Table 5). Also, a higher percentage of captures within a month
were recaptures from previous months for males than for lOFs. All adult

males that were banded in 1980 and recaptured in 1981 were recaptured

on the same lines where originally banded. New lines were established in

late January 1981, and any recaptures during this period are individuals
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Fig. 4. Capture rate of the three most commonfrugivore species and the summedcapture

rate of all three species relative to the capture rate of all (migrants plus nonmigrants; open
circles) and nonmigrant frugivores only (closed circles) for 200-bird samples. All comparisons

with nonmigrant frugivores were significant and all comparisons with all frugivores were

not significant.

that moved from the area of the original lines. Many lOFs, but no males,

were recaptured on these new lines in late January (Table 5). This trend

does not reflect net avoidance by lOFs because many (42%) lOFs were

recaptured on these same lines in early March (Table 5). In general,

however, lOFs had low recaptures. Thus, lOFs were much more transient

than adult males.

The frequency of lOF Golden-collared Manakins (Table 5) tended to

increase (r = 0.83, P < 0.10) with capture rates (Table 3) indicating that

increased capture rates were the result of influxes of transient lOFs. Clear-

ly, the increased capture rate in early March 1981 was due to influx of

lOFs; 93% of the adult males captured in early March were recaptures,

while only 42% of the lOFs were recaptures and 93% of the new (un-

banded) individuals were lOFs (Table 5).

Finally, capture rates of adult males and lOFs showed males were less
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Table 3

Capture Rates (Birds/ 100 Net H) of the Three Most Abundant Frugivores

1980 1981

Early Late Early Late Early Late

January March January January March March

Red-capped Manakin 4.2 2.4 2.3 2.9 4.9 0.7

Golden-collared Manakin 6.4 2.7 1.9 2.5 5.2 1.4

Ochre-bellied Flycatcher 3.5 1.0 0.8 1.9 1.3 0.6

transient than lOFs and that increased capture rates were due to the influx

of lOFs. Capture rates for adult males in January 1980 (1.0 birds/ 100 net

h), January 1981 (0.9) and early March 1981 (1.7) varied little. Capture

rates for lOFs in January 1980 (5.4), January 1981 (1.0), and early March
1981 (3.5), however, varied by half an order of magnitude and paralleled

changes in the overall capture rates of Golden-collared Manakins (Ta-

ble 3).

Red-capped Manakin. —A total of 165 Red-capped Manakins was cap-

tured. Frequency of lOF Red-capped Manakins (Table 5) also increased

(r = 0.93, R < 0.01) with capture rates (Table 3). Captures were generally

skewed towards lOFs during all periods except early January 1981. The

Non-migrants H Migrants
in

FOOD HABITS

Fig. 5. Percent of individuals that were banded in January and recaptured in March

(within-year) and banded in 1980 and recaptured in 1981 (between-year) for three guilds.

Within-year recapture rates represent the average of 1980 and 1981. Numbers indicate the

number of individuals originally banded. Guilds include frugivores (Fr), insectivores (In),

and granivores (Gr).
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Table 4

Percentage of Banded Individuals (Number Banded) that were Recaptured
BETWEENMonths within a Year for Both Years and the Percentage Recaptured

BETWEENYears

Within years Between years

Insectivores

Gray-headed Tanager 0(5) 40 (5)

Plain-brown Woodcreeper 0(6) 50 (2)

Spotted Antbird 18(11) 33 (3)

Northern Royal Flycatcher 40(10) 100 (5)

Plain Xenops 42 (12) 40 (10)

Slaty Antshrike 42 (12) 38 (13)

Chestnut-sided Warbler 43 (7) 25(4)

Ovenbird 44 (9) 50(10)

Southern Bentbill 46 (13) 57(7)

Checker-throated Antwren 50 (6) —
White-flanked Antwren 50 (6) —
Ruddy-tailed Flycatcher 50(10) 50(4)

Bulf-throated Woodcreeper 73 (11) 60(10)

Dusky Antbird 75 (16) 67(15)

Kentucky Warbler 75 (24) 80(10)

Magnolia Warbler 80 (5) 66 (3)

Frugivores

Blue-crowned Manakin 0(6) 50(2)

Wood Thrush 0(8) 13 (16)

Gray Catbird 0(5) 0(12)

Fulvous- vented Euphonia 0(14) 0(6)

Crimson-backed Tanager 0(5) 50(4)

Red-capped Manakin 9 (99) 6(51)

Ochre-bellied Flycatcher 14 (66) 27 (26)

Swainson’s Thrush 20(5) 0(21)

Red-throated Ant-tanager 27 (22) 50(14)

Blue-black Grosbeak 33 (6) 0(3)

Thrush-like Manakin 43 (7) 33 (3)

Golden-collared Manakin 46 (90) 38 (53)

increased incidence of males in January 1981 can be attributed to the

reduced abundance of lOFs rather than to an actual increase in males. No
Red-capped Manakin lek was present on our study area, and both males

and lOFs were transient; few individuals of either class were recaptured

(Table 5). The number of transient males, however, was low and did not

vary with the overall capture rates of Red-capped Manakins (capture rates

of adult males were 0.4, 0.9, 0.3 birds/ 100 net h for January 1980, January

1981, and early March 1981, respectively). On the other hand, presence
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of lOFs was variable (capture rates of 3.8, 1.4, and 4.6 birds/100 net h

in January 1980, January 1981, and early March 1981, respectively),

paralleling changes in overall capture rates of Red-capped Manakins (Ta-

bles 3, 5). Thus, variation in capture rates of Manakins reflected presence

or absence of transient lOFs and, in general, mirrored variation in capture

rates of nonmigrant frugivores (Fig. 4).

DISCUSSION

Transience and fluctuations in capture rates.— Guild patterns may not

necessarily apply to all species within a guild; species within a guild may
differ in their transience (e.g., see Table 4, also Faaborg et al. 1984). An
analysis of individual species is inappropriate with the present data due

to the rarity of most of the species. Analyses of guilds, however, as per-

formed here, identify central guild tendencies in spatial stability that

provide a basis for more specific tests of individual species in future

studies.

Insect foods are thought to be less patchy in space and time than nectar

or fruits (Karr 1976a), so that spatial stability (territoriality) is most prof-

itable for insectivores (Horn 1968). Indeed, insectivores exhibited the

greatest recapture rates (Fig. 5) (Table 4). Spatial stability could not be

directly analyzed for nectarivores because they were not banded.

Frugivores were the most variable of the guilds, and they provided

evidence that such variability can be due, in part, to movements. The
increase in frugivores during 1981 could not have been due to recruitment

because the sampling periods were prior to the main nesting season and

after the period of juvenile dispersal of manakins (Worthington 1982).

Moreover, the decline in frugivores in late March was too rapid and too

severe to represent mortality; frugivore capture rates in late March were

only one-third of their capture rates in early March (Fig. 3). Finally, the

manakins provided the clearest evidence that movements were an im-

portant influence on variation in capture rates. The results showed that

lOF manakins tended to be highly transient, while adult males were stable

spatially. These results follow from the fact that adult males retain court-

ship arenas, while females and immatures are not restricted to any par-

ticular site or individual during the nonbreeding season (Chapman 1935,

Skutch 1949, Snow 1962a, b). The association between presence of tran-

sient lOF manakins and capture rates, plus the high frequency of recap-

tures between sets of lines document that movements by transients ac-

count in part for temporal changes in abundances of frugivores within a

locality.

Such transience may reflect movements in response to lek locations or,

alternatively, food availability. January 1981 was the wettest on record
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(57 years of data); heavy rain in the early dry season delayed fruiting. In

addition, the dry season of 1980 was wetter than average (Table 1), and
a wet dry season tends to create fruit failure in the following year (Foster

1982). Capture rates of frugivores were indeed lower in January 1981 as

compared to 1980. Even migrant frugivores such as Bay-breasted War-
blers, Gray Catbirds, and WoodThrushes that were commonly seen and
netted in January 1980 were not seen or captured in January 1981 (Ap-

pendix 1). This decrease in January 1981 can not simply reflect mortality

because abundances increased during the dry season in 1981 to the point

where capture rates in early March 1981 equalled capture rates in January

of 1980 (Fig. 3). In short, variable capture rates can be due to movement
in addition to the normal population processes of recruitment and mor-
tality.

Decline in frugivores in late March.— Ont possible explanation for the

decrease in frugivore captures on our young forest site in late March is

sampling artifact; birds may simply learn (from being captured in January)

to avoid nets in March (Terborgh and Weske 1969; Karr 1977, 1979,

1981b). Several lines of evidence, however, argue against this possibility.

First, capture rates of the three most common frugivore species in nearby

old forest, which included Red-capped Manakins and Ochre-bellied Fly-

catchers, increased in late March relative to January (J. R. Karr, unpubl.

data). Second, mist-net lines that were operated in late January and early

March provided less time between sampling periods for birds to “forget”

net locations than on the lines operated in early January and late March.

Yet, capture rates of frugivores increased in early March relative to late

January, while capture rates declined in late March of both years. More-

over, recapture rates of both manakin species were very high in early

March (Table 5), which also indicates a lack of net avoidance. Third, all

guilds did not show a decline from January to late March; nectarivores

and insectivores increased or remained stable in both years. It is unlikely

that frugivores decreased simply because frugivores were better at avoid-

ing nets than the other groups. Fourth, birds did not move above net

level in late March. The canopy was only 5 mhigh on the lines sampled

in late March (Fig. 1), so birds had little space to move above nets.

Furthermore, nonmigrant abundance at canopy fruits was extremely low

in late March (Martin 1982, 1985a). Thus, net avoidance did not cause

the seasonal patterns and the decrease in frugivores in late March.

The decrease in nonmigrant frugivores in late March could have been

influenced by the influx of migrating frugivores; nonmigrants decreased

in both years at a time when migrants appeared in large numbers and

food was increasing (Smythe 1970, Croat 1978). Food sources of nectar-

ivores also increase in the late dry season (Croat 1978), and nectarivores,

which include few to no migrants, did not decrease in late March.
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Alternatively, the temporal dynamics may reflect differential avail-

ability of food in different habitats. Frugivores should select and switch

among habitats and patches as a function of fruit quality and abundance
relative to other environmental influences such as predation risk or com-
petition (Martin 1985b, Martin and Karr 1986). Bird-dispersed fruit plants

are denser in young than old forest (Martin 1 985a, unpubl. data) and fruit

abundance appears to be lowest in December through February in older

forest (Foster 1973, 1980, 1982). Some old forest frugivores may switch

to young forest during this period and then switch back to old forest in

the late dry season when fruits become more abundant. The increase in

capture rates of Red-capped Manakins and Ochre-bellied Flycatchers in

old forest in late March (J. R. Karr, unpubl. data) when they decline in

young forest suggests possible habitat switching.

Some frugivores may move to our site from wetter or drier areas during

the dry season; a marked moisture gradient exists over a short distance

across the Isthmus of Panama (Rand and Rand 1982), and Karr and
Freemark (1983) have provided evidence for the importance of macro-

and microclimate for bird movements. The actual answer may lie in some
combination of all these factors. Whatever the reason, transients appar-

ently form a significant component of tropical bird communities, and the

basis for their movements and their impact on residents needs investi-

gation if we are ever to preserve the necessary habitats to sustain their

populations.
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Guild

designations:

I
=

insectivore,

F
=

frugivore,

N
=

nectarivore,

G
=

granivore,

P
=

piscivore.

Guild

designations

are

provided

only

for

species

captured

in

200-bird

samples.

'>

Number

of

captures,

detection

(+
),
or

lack

of

detection

(-).

'

Migrants

from

North

America.


